On April 7, 2000, President Clinton signed into law the "Senior Citizens Freedom to Work Act of 2000," which eliminated the unpopular earnings test that applied to those over the Social Security normal age of retirement (currently age 65). The earnings test, a version of which still applies to those ages 62-64, reduces immediate payments to beneficiaries whose labor income exceeds a given threshold. Although benefits are subsequently increased to compensate for any such reduction, the earnings test is typically viewed as a tax on working. As a result, it is commonly viewed as an important disincentive to paid work for older Americans. For example, when President Clinton signed the legislation that removed the earnings test for beneficiaries at or above the normal retirement age, he noted, "because of the Social Security retirement earnings test, the system withholds benefits from over 800,000 older working Americans and discourages countless more -no one knows how many -from actually seeking work."
1 Similarly, Alan Greenspan recently stated that with the elimination of the earning test, "the presumption, of course, is that you'll get an increase in the number of retired people coming back into the work force." 2 Despite this rhetoric, a careful reading of the literature on the earnings test produces very mixed conclusions as to its labor supply effects. Two principal types of past studies examine the labor supply impact from the earnings test. One part of the literature involves studying the earnings "bunching" at the earnings test limits. For example, echoing earlier findings, Friedberg (1998) documents that significantly more workers earned amounts just below the earnings test limit than either significantly below that limit or above it. The other approach to examining the earnings test involves more sophisticated econometric analyses of the implications for the labor supply decisions of older workers of the kinked budget constraint that results from the earnings test. Traditionally, these studies suggested negligible effects of the earnings test on labor supply. Friedberg (1998) found more sizeable impacts, which suggest that removal of the earnings test for workers over age 65 would raise the hours of work of affected workers by 5 percent.
Each of these literatures has important weaknesses, however. The "bunching" literature is cleanly identified, particularly when it examines how the bunching changes as the earnings test limits change. But this literature is uninformative about the aggregate labor supply impacts of the earnings test, or indeed even about the sign of the impact, since bunching could be occurring from below as well as above. The "kinked budget constraint" literature addresses the aggregate labor supply impacts of the earnings test among those working, but does so using an econometric framework which imposes a variety of structural assumptions that have been strongly criticized in labor economics in recent years.
Moreover, even this literature speaks only to the impact of the earnings test on conditional hours worked, and not on the decision to supply labor in the market at all. As the quotations above indicate, much of the policy interest in the earnings test arises from the prospect that it is deterring older workers from seeking or keeping jobs in the first place. And the previous literature has focused almost exclusively on the impact of the earnings test on men, despite the fact that women increasingly make up an important part of the labor force at older ages.
Finally, the past literature has not considered the impact of the earnings test on benefits receipt.
The major concern of opponents of removing the earnings test, particularly for workers at ages 62-64, is that it will lead to increased early claiming of benefits (Gruber and Orszag, 1999) . The argument is that workers may myopically claim benefits early if they can do so while still working, and as a result end up with a lower standard of living for themselves (and their widows/widowers) later in life. But there is no evidence to date regarding the impact of the earnings test per se on benefits receipt.
The purpose of our paper is to update and extend the previous literature on the earnings test by examining the impact of changes in the earnings test on the decision to work, aggregate hours supplied, and claiming behavior for both men and women. Over the past three decades, the structure of the earnings test has changed significantly. To examine the impact of these changes on labor supply and benefits receipt, we use data from twenty-five years of the March Supplement to the Current Population Survey (CPS), which provide large samples of observations on the elderly. We first present simple graphical analysis, in order to illustrate the relationship between program parameter changes and labor supply/claiming decisions. We then examine regression models that combine the information across years in a simple reduced form framework to estimate earnings test impacts.
Our analysis suggests two major conclusions. First, the earnings test exerts no robust influence on the labor supply decisions of men. Neither graphical analyses of breaks in labor supply trends, nor regression estimates that control for underlying trends in work decisions, reveal any significant impact of changes in earnings test parameters on aggregate employment, hours of work, or earnings for men. For women, there is some more suggestive evidence that the earnings test is affecting labor supply decisions, particularly earnings. Second, loosening the earnings test appears to accelerate benefits receipt among the eligible population.
Our paper proceeds as follows. Part I briefly describes the earnings test and its history. Part II summarizes the literature on the labor supply effects from the test. Part III presents our methodology for examining behavioral impacts, Part IV presents simple graphical evidence on the effects of the earnings test, and Part V presents more formal econometric results. Part VI concludes by summarizing our findings and their implications for policy.
Part I: Background on the Earnings Test
When the Social Security system was created in 1935, the Act stipulated that no benefits would be paid to a beneficiary who had received "wages with respect to regular employment." Subsequent statutes have relaxed the rules significantly, allowing higher earnings and reducing benefits only partially for earnings above the limit. The earnings test as it currently operates has three components: the earnings thresholds above which benefits are reduced, the percentages by which benefits are reduced for earnings exceeding those thresholds, and the increase in future benefits that is designed to compensate (on a lifetime basis) for the benefit reduction while working.
Some of the more important changes to the earnings test are presented in Table 1 .
Figure 1 also graphs against time the earnings test thresholds for workers age 62-64, 65-69, and 70-71, in constant (1982) dollars, for the 1973-1998 period used for our study. The thresholds for all three groups were identical until 1978, when there was a significant jump in the thresholds for those age 65 and over. Then, in 1983 , the earnings test was removed for those aged 70 and 71. Finally, starting in 1996, the threshold was rapidly increased in real terms (and then removed altogether in 2000) for those aged 65-69. As Table 1 shows, in addition to these changes in the threshold levels, the initial 3 A slightly different test applies in the year during which beneficiaries reach the normal retirement age. In that year, earnings before the month in which the beneficiary reaches the normal retirement age are subjected to a different earnings test than the one that applies at younger ages.
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This limit is raised each year by the percentage that (lagged) average wages have risen, as computed by the Social Security actuaries. benefit reduction rate for those at or above 65 were reduced in 1990, with the rate applying to those aged 65 and over falling from 50% to 33%. Relative to those aged 62-64, the earnings test for those aged 65 and over rose by 34% from 1978 to 1981, by another 4% by 1995, and then by more than 20% over the next three years.
In 2000, the earnings test was removed for those at or above the normal retirement age (currently 65 years and 2 months, and scheduled to increase to 67 by 2022). The earnings test thus now applies only to beneficiaries below the normal retirement age.
3 Under current rules, Social
Security beneficiaries below the normal retirement age can earn up to a threshold amount without any reduction in retirement benefits. The threshold in 2000 is $10,080. 4 If beneficiaries earn more than the threshold amount, their current-year Social Security benefits are reduced. Under the earnings test that still applies to those under the normal retirement age, benefits are reduced by $1 for every $2 of earnings over the earnings threshold. For example, a beneficiary aged 63 who earns $12,080 would be earning $2,000 more than the limit of $10,080 and his benefit would be reduced by $1 for every $2 of earnings above the limit. His benefit would therefore be reduced by $1,000.
Any such benefit reduction, however, would be refunded to the beneficiary through a benefit increase later in life. Specifically, benefits in each year after the normal retirement age are increased by 6.67 percent of one's PIA for each year of full benefits lost due to the earnings test; benefits are be true due to tax-benefit linkages later in life; see Feldstein and Samwick (1992) guide, for example, warned readers that if "you are under age 70, Social Security benefits are reduced by earned income," but did not note the subsequent benefit adjustment.
Part II: Existing Literature on the Earnings Test

Theory
Most analyses assume that the earnings test represents a pure tax, which is consistent with the misunderstanding of how the earnings test functions. Given that assumption (which we also adopt in this paper), theoretical analysis of the effects of the earnings test on labor supply is straightforward (see, e.g., Vroman (1971) , pp. 1-9). The natural presumption that the earnings test reduces labor supply reflects the substitution effect of the high implicit (perceived) tax rate on earnings in the earnings test range. This perceived tax compounds the substitution effect from existing payroll and income taxes.
For example, for a 62 year old worker in the 15% federal bracket in the state of Massachusetts, the marginal tax rate on earnings above the threshold would be over almost 80%.
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6 The reward to delay (in terms of the value of higher benefits) is increased if one incorporates the fact that Social Security provides a real annuity that cannot be purchased in the private market.
But this substitution effect is offset by several considerations. First, these high tax rates also have income effects, which naturally offset the reduction in labor supply. When the earnings test is loosened, marginal tax rates fall, but effective income rises as well. Moreover, as emphasized by Disney and Tanner (2000) in their study of the removal of the earnings test in the U.K., lifting the earnings test can lead to more claiming of benefits by those already working, which has further negative income effects on work. As Burkhauser and Turner (1978) and Packard (1990a) note, the existence of the earnings test can also lead to more labor supply at younger ages, as workers try to reach target earnings or savings levels before entering the range where work is penalized by the earnings test.
On net, then, the impact of the earnings test on labor supply is theoretically ambiguous. Only empirical evidence on its effects can inform policy-makers as to the importance of this test for the labor supply decisions of older workers.
An additional behavioral response of some concern is benefits receipt. As highlighted by Gruber and Orszag (1999) , loosening the earnings test may lead more individuals to claim benefits early. As Coile, Diamond, Gruber and Jousten (1999) show, it is optimal for a wide class of preference parameters to delay claiming beyond the date of initial benefits entitlement, since benefits are actuarially adjusted for delay. 6 Despite this, "excess" early claiming could arise for two reasons. The first is a lack of understanding of the value of delayed claiming in terms of benefits increases, which would be consistent with the parallel misunderstanding of the functioning of the earnings test. The second is time-inconsistent behavior, whereby individuals claim early due to high short-run discount rates, but regret this decision at the end of their life due to lower long-run discount rates. This argument is developed by Diamond and Koszegi (1998) .
Moreover, Coile, Diamond, Gruber and Jousten (1999) The concern raised by these findings is that loosening the earnings test would lead to increases in early claiming and, as a result, lower living standards later in life. This concern is heightened by the fact that the average annual benefit among older widows whose spouses had claimed early benefits was slightly below the poverty line in 1998, whereas the average annual benefit among older widows whose spouses had not claimed early benefits was more than $1,800 above the poverty line. 7 Similarly, SSA (1999) finds that if elimination of the earnings test at age 62 induced all beneficiaries to claim at that age, elderly poverty would increase by roughly 700,000 people, or from 12.0 percent of the relevant population to 13.9 percent. In essence, then, a looser earnings test potentially leads to higher living standards among the young old (who can work and receive benefits at the same time) but lower living standards among the oldest old, among whom elderly poverty is concentrated. 8 higher income replacement is not saved, but rather consumed
Past Evidence
A sizeable literature exists regarding the labor supply effects of the earnings test, and this literature fairly uniformly concludes that there is a small impact of the earnings test on labor supply. Leonesio (1990) summarizes this established view; he writes that "numerous scholarly studies have examined the effect of the Social Security retirement test on the labor supply of older workers.
Virtually all of this research indicates that the effect is probably small and that eliminating the test would have a minor impact on the work activity of older Americans."
There are three general classes of past empirical studies of the earnings test. Some papers, such as Cagan (1974) and Gordon and Schoeplein (1979) , simply combine assumed labor supply elasticities with the implied changes in net wage rates (treating the initial benefit reduction as a simple tax) to predict changes in labor supply. This approach clearly has the weakness that the assumed elasticities may not correspond to true responses to the implicit tax imposed by the earnings test.
A second approach is to highlight the observed "bunching" near the threshold amounts:
Workers tend to bunch immediately at or below the threshold, and the bunching moves as the threshold does, suggesting some effect from the earnings test on labor supply. For example, Gallaway (1965) , Burtless and Moffitt (1984) , Vroman (1985) , and Lingg (1986) , among others, all emphasize this bunching effect. Vroman (1985) finds, however, that the clustering becomes less significant over time.
More recently, Friedberg (1998) has reconfirmed the importance of bunching and how it changes as the threshold changes, using some of the law changes that we will exploit in our analysis.
The disadvantage of this approach, however, is that it does not speak to the question of interest:
the aggregate labor supply impact of the earnings test. As Gruber and Orszag (1999) point out, the number of bunched workers is quite small relative to the elderly population. For example, the clustering for 66-69 year olds represents only 0.4 to 0.7% of the population, and only 1.6 to 2.9% of workers.
Moreover, the net impact on earnings could be very small if this small subset of bunched workers would raise their earnings by only one or two thousand dollars in the absence of the earnings test.
Indeed, it is even possible that the net impact of bunching on labor supply is zero, if the earnings test serves as a "focal point" for elderly labor supply, so that the bunching arises from increased earnings from below as well as restricted earnings from above. Finally, this literature does not address one question of substantial interest, which is whether the elderly will be more likely to work at all (as opposed to work more or work less, conditional on working) as the earnings test is loosened.
The third class of studies in this literature relies on a structural approach that uses the kinked budget constraint created by the initial benefit reduction schedule to identify the labor supply effects of the earnings test. Vroman (1971) , Pellechio (1978) , and Honig and Reimers (1989) adopt this approach. While Pellechio finds relatively large effects (an increase of more than 150 hours worked per year per worker) using data for married men ages 65-70 in 1972, Honig and Reimers (1989) find relatively small effects using data for all workers ages 62-69 in 1986.
In an important recent study that significantly advances this type of analysis, Friedberg (1998) revisits non-linear budget constraint estimation using the 1983 change in the earnings test that eliminated it for those age 70 and over. By combining the structural approach with this significant variation in the earnings test parameters, she attempts to overcome the standard econometric criticisms that this type of modeling imposes unreasonable structural assumptions (e.g. MaCurdy, Green, and Paarch, 1990) . She finds that her estimates do not impose by assumption positive compensated substitution effects; rather, these compensated effects are positive for all observations in her sample without having to impose it by assumption (unlike earlier criticized work using this methodology).
Friedberg's model suggests significant impacts of the earnings test on labor supply, but they are modest in magnitude. For example, removing the earnings test would raise hours of work by those at or above the earnings test level by 5.3%. Those 65-60 year olds at or above the earnings test level in 1998, the last year of our data, worked 64% of the hours by all 65-69 year olds. So this implies an aggregate hours effect of 3.4% of removing this test.
Even this small estimated effect, moreover, is subject to some limitations. First, despite the improvements over previous structural estimates, Friedberg must still assume that the gross wage which drives the shape of the budget constraint is exogenous. While some of her specification tests suggest that this is the case, others (such as the fact that her model yields very similar answers if simply estimated on the period after the "natural experiment" in question) do not. Second, by necessity given the modeling framework employed, she does not examine the effect of the earnings test on the decision to work. If there is an effect on the decision to work, it could bias her findings through compositional effects on the sample that is working; for example, if removing the earnings test causes some higher hours workers to work rather than retiring, it would imply that the removal raises total hours of work.
The evidence from elimination of earnings tests in other countries is much stronger than in the U.S. Baker and Benjamin (1999) examine the impact of removal of the earnings test under Canada's public pension plans in the mid-1970s, exploiting the fact that the earnings test was changed sequentially in Quebec and in the rest of Canada (which sets up natural treatment and control groups). They find that no impact on the retirement decision, but an increase in weeks worked conditional on working.
They also find a very large rise in benefits claiming. Disney and Tanner (2000) study the abolition of the U.K. earnings test in October 1989. They also find no impact of this abolition on the decision to work, but a large impact on hours worked, with hours rising roughly 20% among the affected population when the test was removed. Unlike the Canadian case, however, they find no increase in claiming when the test was removed. This may be because the UK had a fairly generous actuarial adjustment for delayed claiming (7.5% per year of delay), while in Canada there was no actuarial adjustment.
To summarize, the older literature on the earnings test for the U.S. implies fairly small effects on labor supply, while the literature for other nations suggests larger impacts. The best recent U.S.
evidence from Friedberg (1998) implies significant effects, albeit modest ones, of complete removal of the earnings test. But this past evidence suffers from five limitations. First, the "bunching" literature does not provide insights into the aggregate labor supply impacts of the earnings test. Second, the structural estimation of Friedberg (1998) and others requires assumptions on endogeneity of the wage rate that may or may not be met in order to identify the estimates. Third, there has been little work in the U.S. on the effects of the earnings test on the decision to work. Fourth, previous work has generally not examined the impact of the earnings test on women as well as on men. Finally, none of the work in this area has examined the impact of the earnings test on the decision to receive benefits, which, as we argue above, is an important parameter for welfare analysis of earnings test reforms. We propose an approach below that tries to address these issues in a straightforward but convincing manner.
Part III: Empirical Strategy
Our empirical strategy is to use the significant variation in earnings test parameters over the past 25 years to identify the aggregate impact of the earnings test on employment, weeks of work, earnings, and benefits receipt. As illustrated by and 71; the 1990 reduction in the tax rate for those age 65-69; and the 1996-1998 dramatic increase in the threshold for those age 65-69. In addition, the stringency of the earnings test has varied over time (relative to groups that are not subject to the test). Thus, our strategy is to model behavioral responses for different age groups of elderly persons to the changes in the relative stringency of the earnings test that they face.
The key advantage of this approach is that we do not impose any structural assumptions on the underlying estimates in order to obtain our effects, but rather simply examine how labor supply (and benefit receipt) responds to these significant changes. Moreover, we proceed by initially making a graphical argument, laying bare the data so that the reader can clearly see the impact of the parameter changes on various measures of labor supply. We then increase our power by formalizing this approach through a regression framework.
Data
9 Our hours measure is somewhat imprecise because the CPS only began asking about hours worked per week last year in the March 1981 survey, and before that we only have data on hours worked in the survey week. Hours in the survey week are highly correlated with usual hours last year in the years for which both are available (correlation over time and across age for men = 0.995), so this should not be an important issue. Moreover, we have replicated all of our findings here using weeks worked last year, and they are similar.
Our data for this exercise come from the 1974-1999 March Supplements to the CPS. These supplements gather data on labor force attachment in the previous calendar year, so our sample period runs from 1973 through 1998. From each supplement, we computed year by sex by age (or by age group) cell means on several key indicators of labor supply: employment in the previous year; total hours worked last year; total earnings last year; and hours and earnings, conditional on being positive.
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The total hours and earnings measures do not condition on work, thereby allowing employment to respond to the earnings test changes without inducing sample selection bias in our estimates. (The cost of this approach is that if employment does not respond, we potentially mask responses within the working population by including a large mass of non-workers who are not responding to the policy change.) We also measure receipt of Social Security income in the previous year to capture benefit receipt behavior.
One limitation of the CPS data is that they ask about age in March, while our labor supply and income measures of interest refer to the previous year. For our regression analysis, we therefore take the conservative approach of discarding those ages for which ambiguity exists about the earnings test regime that workers faced in the previous year (ages 62, 65, 70, and 72) . We also explored an alternative where we assume that the typical person is born in October, so that they are on average between birthdays when interviewed in March, and take an appropriately weighted average of the earnings test by the share of the previous year that the person is of each age. The results from doing so are almost identical to those reported below, with only slightly more precisely estimated standard errors. We therefore focus on our "cleaner" results. For our graphical analysis, we use this "clean" sample as well.
The means of our data for the entire 1973-1998 period, by age group and sex, are shown in Table 2 . A clear trend exists toward reduced labor supply and more Social Security recipiency across ages. There is non-trivial Social Security recipiency even among those under age 62, despite the fact that the CPS question is designed to elicit recipiency of retirement benefits only (and not disability benefits). This may reflect either misrepresentation of disability insurance benefit (or other program benefit) receipt, or (particularly for women) survivor's benefits. In any case, it is for reasons such as this potential age-specific misreporting that our model will include a full set of age dummies, and our central specifications will include age-specific trends as well to capture any changes through time in this reporting behavior.
Among those who work, hours and earnings decline more modestly with age. Women work significantly less than men at every age, but even over this long period and even at older ages, they are a non-trivial share of labor force participants. The role of females in the labor force highlights the value of examining the response of women as well as men to the earnings test.
Regression Framework
In addition to graphical examination of responses to the major changes in the earnings test, we also present regression evidence. We do so by using our data on mean behavior by age to estimate models of the form:
(1) Y at = á + â 1 THRESH at + â 2 TDUM at + â 3 X at + â 4 ä a + â 5 ô t + å where a indexes ages and t indexes years; Y is one of our measures of labor supply or claiming behavior; THRESH is the real ($1982) earnings test threshold for that age group in that year (set to zero for groups not subject to the test); TDUM is a dummy for whether the age group is subject to an earnings test (1=yes, 0=no); X is a set of control variables (% white, black; % high school dropout, high school graduate, some college; % married, never married, divorced, separated; % veteran; and dummies for each of the nine U.S. divisions); ä a is a full set of age dummies; and ô t is a full set of year dummies. We also estimate regression models where we add the age-specific tax (initial benefit reduction) rate, TAX at .
This regression controls for secular differences across ages and over time to parse out the impact of changes in the earnings test parameters on behavior. But one limitation of this approach is that age-group specific time trends in behavior could confound the analysis: as we show graphically below, there are strong differential age trends in labor supply and benefits receipt. We cannot allow for fully non-parameteric age group-specific time effects, since relative changes over time in the earnings test are the source of identification for our model. But we do explore the sensitivity of our model to the inclusion of age group-specific linear and quadratic time trends, in order to pick up slowly changing differences in behavior across these groups. Since the underlying means and trends in behavior are so different for men and women, we estimate our models separately by sex.
Part IV: Graphical Evidence
We begin by presenting graphical evidence on the responses to the major changes in relative earnings test parameters over our sample period for men. We examine this evidence for our three primary dependent variables: employment; hours; and Social Security recipiency.
We first focus on the changes to parameters affecting 66-69 year olds in 1978, 1990, and 1996 , and then on the changes affecting 71 year olds in 1983. In each case, we first show the absolute trends in our labor supply and recipiency measures over time, and then the trends relative to a control group. For the 66-69 year olds, the control group is those age 63-64; for the 71 year olds, the control group is those 66-69. For ease of interpretation, we graph the difference in our variable of interest (e.g., employment rates) between the treatment group (e.g. 66-69) and control group (e.g. 63-64) against time. In all graphs, we demarcate the year before the policy change.
Male Employment
Figures 2a-2b show the evolution of employment for 66-69 year olds over time. Figure 2a shows the absolute employment trends for this group, which are steadily declining until the mid-1980s, then flatten. From this figure, there is little evidence of a major break in employment trends when the earnings test parameters are changed in 1978, 1990, or 1996 ; there is some minor evidence of an upward jump after the 1996 change.
Figures 2b shows the trend for 66-69 year olds relative to 63-64 year olds. In relative terms, there is once again no glaring evidence of a relative rise in employment when the earnings test is loosened over time. There is a large jump in 1990, when the tax rate is lowered, but it is followed within one or two years by a very steep decline that eliminates the gains. Overall, little evidence exists of a break from the general upward trend in relative employment of 66-69 year olds relative to these other age groups over time.
Figures 2c-2d pursue a similar analysis for 71 year old men, focusing on the 1983 removal of the earnings test for this group. In absolute terms, there is some potential indication of a rise in employment after the 1983 change; there is a fall in 1983, but a subsequent slow rise relative to a preexisting declining trend. But, relative to 66-69 year olds, there is no apparent break in 1983. The lack of any aggregate response for those 70 and above to the 1983 removal of the earnings test is consistent with the conclusions reached by Packard (1990b) .
Male Hours of Work
The evolution of hours of work for 66-69 year olds is shown in absolute terms in Figure 3a .
There is no evidence of a significant rise after any of the three key earnings test parameter changes of this period. A large jump in hours occurs two years after the 1978 change, but this is largely due to the fact that our hours definition shifts in 1980 from being based on hours last week to hours last year. This shows up in Figure 3b , which shows no evidence of a rise after any of these changes relative to 63-64 year olds. Indeed, there are significant relative declines in hours worked after the 1978 and 1996 changes. Figure 4a and 4b shows absolute and relative trends in Social Security recipiency for 66-69 year olds. In absolute terms, there is no indication of a rise in recipiency when the earnings test parameters change; indeed, there appears to be a significant decline after the 1996 change. Relative to 63-64 year olds, however, there is evidence of a recipiency increase following both events which loosened the threshold in 1978 and 1996, although the former appears to be relatively short lived.
Male Social Security Recipiency
For 71 year olds, there is much stronger evidence of a positive response of benefit receipt to the removal of the earnings test. Either in absolute terms, in Figure 6c , or in relative terms, in Figure 6d , there is a sizeable upward shift in recipiency after 1983. In the latter case, however, this rise appears to be the culmination of a trend that began before 1983.
There are two important points to make with reference to the benefits receipt effect after age 70, however. First, after 1983, the delayed retirement credit did not apply to those who delayed claiming past age 70. Therefore, although benefit receipt required people to affirmatively claim their benefits, there was no incentive to delay claiming past age 70 (akin to the case of Canada described earlier). Second, at least part (and perhaps the vast majority) of the increase in benefit receipt reflected in the CPS reflects the mechanical implications of eliminating the earnings test, rather than a change in initial claiming behavior. That is, beneficiaries may have claimed their benefits before age 70 and then had them fully reduced by the earnings test, so that the CPS would record zero benefits. After elimination of the earnings test, these beneficiaries would show positive benefits. The welfare implications of this mechanical explanation, however, are equivalent to an increase in claiming; in either case, individuals would be receiving their benefits at a younger age than if they had delayed.
Graphical Evidence for Females
Parallel graphs for females are presented in Figures 5 to 7 . Foreshadowing our regression
results, there appears to be more evidence here for a labor supply response to earnings test changes. Figure 5d shows some evidence of a short-run employment increase as well.
For hours of work, the raw data do not provide much evidence of a response for 66-69 year olds: There is some relative rise after the 1996 liberalization in Figure 6b , but it appears to disappear in 1998. But there is a clear trend break for the 71 year olds after 1983.
In terms of benefit receipt, the female results suggest a response to the 1978 change for 66-69 year olds, with a clear upwards shift after 1978 for 66-69 year olds relative to 63-64 year olds in Figure 7b . There is also some evidence of a response to the 1996 change. For 71 year olds, there is much less of a jump in 1983, either absolutely or relatively, than we saw for males. At these advanced ages, however, the recipiency rate had already reached roughly 95 percent of the 71-year-old female population before the 1983 change. Since not all members of the population are eligible for Social Security benefits, it is possible that the recipiency rate did not increase simply because it had already reached its maximum value.
Part V: Regression Evidence
The graphical evidence presented above appears to yield a general finding of little consistent labor supply response to changes in earnings test parameters among men, with some suggestion of a response in Social Security recipiency, and some evidence of a labor supply response for women. But the relative evolution of these labor supply measures across age groups is very volatile, making the interpretation of the graphs difficult. In this subsection, we build upon the graphical evidence by producing reduced form regression estimates of the impact of the earnings test threshold on labor supply and claiming.
The graphs highlight the importance of long run behavioral trends, even in relative measures of labor supply and benefits receipt across age groups. This suggests that it is important to control for age-specific time trends which may otherwise confound the analysis; we do so in some specifications below.
Basic Results for Men
Our regression results for men are presented in Table 3 . We show in the first two columns our estimates from estimating equation (1), for each of our dependent variables of interest. The first column shows the coefficient on the threshold level, and the second on a dummy for whether the threshold is present. The second set of columns then adds to the regression specification a separate linear trend by age. This allows for a slowly evolving age-specific trend in labor supply or benefits claiming decisions.
Finally, the third set of columns includes a quadratic trend for each age, which allows for a more flexible modeling of the baseline trends in work and claiming behavior over time. The coefficients on the threshold level are multiplied by 1,000, so that they show the impact of a $1,000 increase in the threshold.
We focus first on employment decisions. Consistent with the evidence from the U.K. and Canada, we find no impact of earnings test parameters on decisions to work for men. In the first set of columns, the coefficients are correctly signed, with higher thresholds leading to more work and the existence of an earnings test leading to less, but the estimates are highly insignificant. In the next two sets of columns, the estimates become wrong-signed, although the standard errors rise so that the coefficients remain statistically insignificant.
An important concern with work of this nature is precision: how large an effect can we rule out with this regression framework? Using the estimates in the first column, we can rule out (at the 95 percent confidence level) that a $1,000 rise in the earnings threshold would raise employment by 0.69 percentage points, and that a complete removal of the threshold would lower employment by 4.4 percentage points. These are fairly large confidence intervals, foreshadowing the large intervals we find for the remainder of our models below. Thus, our estimates are best viewed not as proving that there is no effect of the earnings test on employment, but rather that the effects, if any, are not very large.
We next turn to hours of work, both unconditionally, and conditional on some labor force attachment. For the base model, the coefficients on both the threshold level and the presence of an earnings test are correctly signed, and significant for unconditional hours. For example, the estimates imply that a $1,000 increase in the earnings test threshold would raise total hours per year by 12.9; removal of the test would raise total hours worked per year by 72.
However, when age-specific trends are entered, the coefficients all reverse in sign and become insignificant. Unfortunately, these trends also have the effect of raising the standard errors.
Nevertheless, for the unconditional hours model, we can reject the original coefficient, and we can also reject that a $1000 rise in the earnings test threshold would raise hours of work per year by more than 7 hours, and that complete removal of the earnings test would raise hours of work by more than 19
hours (or 3% of baseline hours of work for the sample).
The story for total earnings, and earnings conditional on some earnings, is similar. The coefficients on the earnings test parameters are correctly signed and significant for the base specification. But entering age-specific trends into the model drives these coefficients to become either wrong-signed or very close to zero. Indeed, with quadratic trends, the coefficients become quite large and wrong-signed, so that we can reject any sizeable positive earnings response to the earnings test.
Thus, our conclusion is that there is no robust evidence for a large labor supply response to earnings test parameter changes, once one allows for either linear or quadratic trends in labor supply by age. Given the strong underlying trends through time in relative labor supply by age group shown in the earlier figures, models that control for such trends would appear to be more reliable. On the other hand, such models have the disadvantage that the resultant estimates are not very precise, so that we cannot rule out with our estimates modest responsiveness to earnings test changes.
We next turn to recipiency of Social Security benefits. Here, in contrast to the labor supply measures, we find evidence that loosening the earnings test leads to increased benefits recipiency, and the results are actually strengthened by the inclusion of controls for age-specific trends. Our estimates indicate that a $1,000 rise in the earnings test threshold would increase the share of the elderly receiving Social Security benefits by 0.69 to 1.59 percent, and that complete removal would increase that share by 5.2 to 13.5 percent. These large effects are consistent with evidence from the removal of the earnings test in Canada shown in Baker and Benjamin (1999) . This result is perhaps unsurprising, since the delayed retirement credit was also quite low for most of our sample period in the U.S. (1% from 1973 through 1981; 3% through 1989; then rising to 5.5% by 1998), and did not even apply after 1983 to workers delaying benefit claiming after age 70, so that there was little gain to delay (and no gain to delay past age 70).
Our models thus far have excluded any control for the tax rate, which we incorporate in Table   4 for the model with age-specific time trends. The conclusion from these models is very similar to that from the middle columns of Table 3 , although the coefficient on the threshold level is now much less precisely estimated. We find that, for the labor supply measures, the threshold level generally has a wrong-signed (or small and highly insignificant) coefficient, and the threshold dummy always has a wrong-signed coefficient. The tax rate itself is also wrong-signed except for the models of conditional hours and earnings, and there is it insignificant. For Social Security recipiency, we continue to find right-signed and significant coefficients on both the threshold level and the threshold dummy, while the tax rate coefficient is insignificant. Thus, it appears that benefit receipt decisions are sensitive to the threshold, but not to the tax rate beyond that threshold level (at least to the extent that it varies in our sample, between 33 and 50%).
Another possible confounder of our findings could be the business cycle. For example, in 1983, the economy was emerging from the early 1980s recession; if the oldest workers are the least sensitive to the business cycle in their work decisions, then this could explain the lack of labor supply response of 71 year olds to the lifting of the earnings test (which identifies the dummy for the presence of an earnings test). This age-specific effect of business cycle conditions would not necessarily be captured by age-specific trends. To control for this alternative hypothesis, we have reestimated all of our models including an interaction of the sex-specific adult unemployment rate with the full set of age dummies; this model controls for any age-specific sensitivity to cyclical conditions. Our estimates are very similar when these controls are included.
Results for Females
As noted earlier, previous work on the earnings test has focused largely on males. But females represent a non-trivial share of older workers, even in our sample period. In 1970, for example, women represented 42 percent of all fully insured workers between the ages of 65 and 69; by 1998, this ratio had risen to 47 percent (SSA (1999)). Therefore, it is important to assess the impact of the earnings test on female, as well as male, behavior. We do so by estimating the same models as above, for women (with the exclusion of the control for veteran status). Table 5 replicates, for women, our findings from Table 3 . For employment, we once again find little evidence of an effect of earnings test parameters in the base model, but there is a right-signed and economically significant effect once trends are included; the coefficients, however, are not statistically significant. For hours, the coefficients in every specification are wrong-signed. But, for earnings, the results are right-signed and significant in the model that includes linear age-specific trends, although they are reduced and become insignificant when quadratic trends are included. The model with age-specific trends suggests that each $1,000 rise in the earnings test threshold increases mean earnings for women by $167, and that removal of the earnings test would raise their earnings by $1,072. Both of these are substantial effects, relative to the sample mean of $2,072 in earnings. Much of this large effect appears to arise through the right-signed but statistically insignificant employment effects that we document in the first row; for earnings conditional on work, the effects are much weaker.
For Social Security recipiency, we once again see significant and sizeable impacts in all three specifications. Indeed, the coefficient becomes very large in the specification with linear age-specific trends, suggesting that each $1,000 rise in the earnings test would raise recipiency by 3.34 percentage points, and that removal would raise recipiency by 20 percentage points. But it is much smaller in either of the two other specifications, suggesting that the true effects may be in the range of a 0.7 to 1.7
percentage point recipiency increase for a $1,000 rise in the threshold, and a 6.8 to 7.4 percentage point increase if the earnings test were removed.
Thus, for women, there is somewhat more evidence to suggest significant labor supply responses to earnings test changes from models which allow for age-specific trends, perhaps partly through increased employment, and partly through increased earnings conditional on employment. The implied effects are indeed quite large. But they are not fully robust to the inclusion of quadratic trends, and the employment effect itself --which, as noted above, appears to be of primary interest to policymakers --is not statistically significant. We also once again confirm the finding that Social Security benefit recipiency appears to be sensitive to earnings test parameters.
Part VI: Conclusions and Implications
While fundamental reform of the Social Security system continues to be the subject of heated debate with no legislative action, the Federal government has recently enacted --with little fanfare --the largest reform of the Social Security system in almost 20 years, removing the earnings test for those at or above the normal retirement age. This removal is unlikely to end the debate over the value of the earnings test, which is still in force at the early retirement age of 62, for two reasons. First, as the normal retirement age rises to 67, more retirees will continue to face the earnings test. Second, the baby boom will shortly enter the ages at which the earnings test at 62 begins to bind, and the political pressure that succeeded in removing the test at the normal retirement age is likely to be replicated for removal at age 62.
Our findings suggest some cause for caution before rushing to remove the earnings test at younger ages, for two reasons. First, using more recent data, we confirm the findings of the previous literature that suggests no large labor supply response of men to earnings test parameter changes.
While our confidence intervals are large, our straightforward empirical framework provides a number of advantages for assessing the behavioral implications of the earnings test. On the other hand, we do find some suggestion of labor supply responses for female workers.
Second, we provide the first confirmation for the U.S. that removal of the earnings test may increase early recipiency of Social Security benefits. Throughout our analysis, we find highly significant evidence of a response of benefit recipiency among both men and women to loosening the earnings test.
To be sure, none of the historical changes that we examine replicates the recent complete removal of the earnings test for those over age 65, nor provides any direct insight into the impacts of possible changes in the test for those ages 62 to 64. Nonetheless, to the extent that past evidence provides any guidance, policy-makers should not expect the removal of the earnings test to affect work decisions of older Americans significantly. Such removal may, however, accelerate benefits receipt.
Welfare interpretation of these benefit receipt results is difficult in the absence of other evidence regarding who is claiming earlier and on how they use the extra income from earlier claiming. Further research is needed on the implications of earlier benefits receipt for standards of living. Does earlier recipiency lead to more consumption at younger ages and less at older ages, as is argued to be likely by Gruber and Orszag (1999) Notes: Standard errors in parentheses. Estimates are from model such as equation (1) in text. Each set of estimates in columns (1) and (2), (3) and (4), and (5) and (6), come from separate models, and each row is from a separate model. First set of columns include all regressors from equation (1), but no agespecific trend terms. Second set of columns include age-specific linear time trend terms. Third set of columns include age-specific quadratic time trend terms. Notes: Standard errors in parentheses. Estimates are from model such as equation (1) in text. Each set of estimates in columns (1) and (2), (3) and (4), and (5) and (6), come from separate models, and each row is from a separate model. First set of columns include all regressors from equation (1), but no agespecific trend terms. Second set of columns include age-specific linear time trend terms. Third set of columns include age-specific quadratic time trend terms.
